DNA-dependent acetylation of p53 by the transcription coactivator p300.
Reconstitution of the stages in the assembly of the p300.p53 transcription complex has identified a novel type of DNA-dependent regulation of p300-catalyzed acetylation. Phosphorylation at the CHK2 site (Ser(20)) in the N-terminal activation domain of p53 stabilized p300 binding. The phosphopeptide binding activity of p300 was mapped in vitro to two domains: the C-terminal IBiD domain and the N-terminal IHD domain (IBiD homology domain). The IHD or IBiD minidomains can bind to the p53 activation domain in vivo as determined using the mammalian two-hybrid VP16-GAL4 luciferase reporter assay. The IHD and IBiD minidomains of p300 also functioned as dominant negative inhibitors of p53-dependent transcription in vivo. Upon examining the affects of p300 binding on substrate acetylation, we found that the p53 consensus site DNA promotes a striking increase in p53 acetylation in vitro. Co-transfection into cells of the p53 gene and plasmid DNA containing the consensus DNA binding site of p53 activated DNA-dependent acetylation of p53 in vivo. The phosphopeptide binding activity of p300 is critical for DNA-dependent acetylation, as p53 acetylation was inhibited by phospho-Ser(20) peptides. Consensus site DNA-dependent acetylation of p53 stabilized the p300.p53 protein complex, whereas basal acetylation of p53 by p300 in the presence of nonspecific DNA resulted in p300 dissociation. These data identify at least three distinct stages in the assembly of a p300.p53 complex: 1) p300 docking to the activation domain of p53 via the IBiD and/or IHD domains; 2) DNA-dependent acetylation of p53; and 3) stabilization of the p300.p53(AC) complex after acetylation. The ability of DNA to act as an allosteric ligand to activate substrate acetylation identifies a conformational constraint that can be placed on the p300-acetylation reaction that is likely to be an amplification signal and influence protein-protein contacts at a promoter.